tification of patients with a perforated or gangrenous appendicitis may have important clinical implications regarding the timing of surgery and the suitability for nonoperative management strategies. The objective of this study was to identify clinical variables associated with the presence of complicated appendicitis.
Methods | Following institutional review board approval from the Los Angeles Biomedical Research Institute in Torrance, California, we conducted a retrospective analysis of adult patients (>18 years of age) who underwent an appendectomy for acute appendicitis at Harbor-UCLA and Olive View-UCLA Medical Centers over a 3.5-year period. Exclusion criteria included pregnancy and a pathologic diagnosis of chronic appendicitis or appendiceal neoplasm. Complicated appendicitis was defined as the intraoperative finding of a perforated or gangrenous appendix. Variables analyzed included findings from history taking and a physical examination, admission laboratory values, and operative details. Statistically significant variables were entered into a multiple logistic regression model to identify independent predictors of complicated appendicitis. The study participants did not provide informed consent because all study data were deidentified.
Results | Of 1550 patients who underwent an appendectomy for acute appendicitis, 409 (26.4%) had complicated appendicitis. These patients were older (P < .001), were more likely to be men (P < .001), and had a higher number of comorbidities ( Table 1 ). The duration of abdominal pain was longer among patients with complicated appendicitis than among those without (48 vs 24 hours; P < .001), and these patients presented more commonly with abdominal guarding (P < .001) and peritonitis (P = .01). The time from admission to operation did not differ between the patients with complicated appendicitis and those without.
Serum sodium levels were lower in patients with complicated appendicitis, whereas lactate levels did not differ between the 2 groups of patients ( Exploratory logistic regression analysis identified significant cut points and 4 independent predictors for complicated appendicitis, of which hyponatremia was found to have the strongest association with this outcome ( Table 2 ). The C statistic or area under the curve of the model was 0.71. The Hosmer-Lemeshow goodness-of-fit statistic was P = .90.
Discussion | Complicated appendicitis is associated with poor outcomes, and its early identification may have implications for patient management, specifically with regard to the timing of operative intervention and the appropriateness of nonoperative management strategies. The finding of hyponatremia at admission may help distinguish necrotizing soft-tissue infections from nonnecrotizing soft-tissue infections 2 and is a known risk factor for mortality among patients presenting with necrotizing soft-tissue infections. 3 Hyponatremia at admission is also predictive of gangrenous cholecystitis and, more recently, has been associated with perforated colonic pathology among elderly patients who underwent emergency general surgery. 4, 5 The etiology for hyponatremia in patients with advanced surgical infectious pathology, including complicated appendicitis, is unknown but is likely an antidiuretic hormonemediated phenomenon. Whether the increase in antidiuretic hormones is appropriate or inappropriate, however, remains to be elucidated. Future investigations accounting for the clinical volume status and key determinants of serum sodium concentration are potentially warranted.
Our study is limited by its retrospective design and lack of data regarding the etiology of hyponatremia in patients with complicated appendicitis. Also, we did not examine all the variables potentially associated with complicated appendicitis; however, the main objective of our study was to analyze readily available and routinely ordered data used in the workup of adult patients with suspected acute appendicitis.
In the appropriate clinical context, hyponatremia in patients with acute appendicitis may be suggestive of complicated appendicitis. Prospective studies are required to confirm this finding and to determine the potential effect of an earlier operative intervention on outcomes.
Preventability of Hospital-Acquired Venous Thromboembolism
Venous thromboembolism (VTE) is a common, largely preventable condition. The Agency for Healthcare Research and Quality reports that VTE prophylaxis is among the top-10 strongly suggested practices for improving patient safety. 1 Although optimal VTE prevention requires both prescription and administration of prophylactic medications, to date, most attempts to improve care have focused predominantly on medication prescription. 
